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NATIONAL FOREWORD 

This Indian Standard ( First Revision ) which is identical with ISO 1 608-2 : 1989 'Vapour vacuum 
pumps — Measurement of performance characteristics : Part 2 Measurement of critical backing 
pressure', issued by the International Organization for Standardization ( ISO ), was adopted by the 
Bureau of Indian Standards on the recommendation of the Chemical Engineering Plants and 
Related Equipment Sectional Committee ( HMD 17 ) and approval of the Heavy Mechanical 
Engineering Division Council. 

This standard was first issued in 1976 as 'Methods of measurement of the performance charac- 
teristics of vapour vaccum pumps: Part 2 Measurement of critical backing pressure'. Consequent 
upon the publication of ISO 1607-2 : 1989, this standard ( including its title ) has been revised 
by adopting ISO 1607-2 : 1989, to bring it in alignment with international practices. 

The text of ISO standard has been approved as suitable for publication as Indian Standard 
without deviations. Certain conventions are, however, not identical to those used in Indian 
Standards. Attention is particularly drawn to the following: 

a) Wherever the words 'International Standard' appear referring to this standard, they should 
be read as 'Indian Standard'. 

b) Comma ( , ) has been used as a decimal marker in the Internationa! Standard while in 
Indian Standards, the current practice is to use a point ( . ) as the decimal marker. 

This Indian Standard has been issued in two parts. This Part 2 of the standard covers measure- 
ment of critical backing pressure and measurement of volume rate of flow ( pumping speed ) is 
covered in Part 1 of this standard. 

In reporting the results of a test or analysis made in accordance with this standard, if the final 
value, observed or calculated, is to be rounded off, it shall be done in accordance with 
IS 2 : 1960 'Rules for rounding off numerical values ( revised)'. 
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1 Scope 

1.1 This part of ISO 1608 specifies a method of measuring 
the critical backing pressure of vapour vacuum pumps. 

NOTE — The critical backing pressure is that backing pressure above 
which the operating conditions of the pump are affected in such a 
manner that its performance ceases to be satisfactory. 

The dependence of the performance of a vapour pump on the 
backing pressure can only be completely described by means of 
a curve relating the inlet and backing pressures over the range 
of operation. 

In many cases it is adequate to specify the critical backing 
pressure by a single parameter, which is defined in 2.1. In some* 
cases, however, especially where ultra-high vacuum perform- 
ance is of interest, or where gases such as hydrogen and 
helium are concerned, the complete curve may be required. 

1.2 The pumps considered comprise the following three 
classes of oil and mercury vapour pumps: 

— vapour jet vacuum pump; 

— diffusion pumps; 

— diffusion-ejector pumps. 



2 Definitions 

For the purposes of this part of ISO 1608, the following defi- 
nitions apply. 

2.1 critical backing pressure: 

2.1.1 General case — For a stated throughput, the lowest 
value of the backing pressure at which a small percentage in- 
crement in the backing pressure causes a specified percentage 
rise in the inlet pressure. 

NOTE — For the purposes of this part of ISO 1608, the minimum value 
of this specified increment is 10 %. 

2.1.2 "nc-Ioad" critical backing pressure: The value of 
the critical backing pressure corresponding to zero admitted 
throughput. 



2.1.3 "full-load" critical backing pressure: The value of 
the critical backing pressure corresponding to the maximum 
throughput for stable operation of the pump. 

2.2 test dome; test header: A chamber of specific form 
and dimensions attached to the inlet of the pump through 
which a measured flow of gas may be admitted to the pump, 
and which is equipped with means of pressure measurement. 

2.3 ultimate pressure: The limiting pressure approached 
asymptotically in the dome, with the gas inlet valve closed and 
the pump in normal operation. 

NOTE — In practice, the limiting pressure is considered as having been 
reached after pumping for sufficient time to establish that further 
reduction in pressure will be negligible. 



3 Apparatus 

3.1 Test dome, as shown in figure 1 and described in 
ISO 1608-1. 

The general arrangement of the test equipment should be as 
shown in figure 2. The following equipment is required: 

1) A controllable valve (A) for admitting gas to the test 
dome, combined with a suitable throughput-measuring 
device. 

2) A controllable gas admittance valve (B), mounted at the 
inlet on the backing pump, to regulate the backing pressure. 

The length of the backing line between the valve (B) and the 
place of attachment of the gauge tubulation attachment 
should be more than 200 mm (see figure 2). 

3) A gauge (O) for measuring the pressure in the backing 
line adjacent to the outlet of the vapour pump. This gauge is 
fitted in a straight uniform portion of the backing line, the 
diameter of which should be equal to that of the outlet of 
the vapour pump. Its tubulation should be perpendicular to 
the axis of this portion of the backing line and should ter- 
minate flush with its internal surface. 

The tubulation dimensions of the gauge (C) should ensure 
its maximum conductance. The length of the backing line 
between the place of the gauge tubulation attachment 
should not exceed 150 mm. 
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4) A gauge (D) for measuring the pressure in the test 
dome. This gauge shall not protrude into the test dome 
more than 0,5 times the gauge tubulation diameter {d 2 ). 

The gauges for the measurement of pressure shall be calibrated 
to an accuracy within ± 5 % for pressures above or equal to 
1 Pa 1 ' and within ± 10 % for lower pressures. 



NOTE — The maximum throughput for normal stable pump operation 
may depend on the flow rate of the backing pump. When this flow rate 
is not larger than the value corresponding to the rated maximum 
throughput for normal operation of a vapour pump divided by the 
critical backing pressure at this throughput, it is necessary that this test 
procedure be carried out using a sufficiently large capacity backing 
pump to allow the attainment of this rated maximum throughput. 



3.2 Test gas: dried air should be used unless otherwise 
specified. 

NOTE — The drying of the air by means of silica-gel, for example, is 
normally adequate. 



4 Test method 

4.1 General 

For the purpose of measurement of the critical backing 
pressure, the vapour pump shall be run with the prescribed 
quantity and type of pump fluid, heating power and cooling 
specified by the manufacturer. 

The room temperature shall be between 15 °C and 25 °C 
throughout the test. The pump shall have reached its thermal 
equilibrium before the tests are carried out. The dome shall be 
evacuated until the limit pressure is obtained before the 
introduction of any gas. 

In these conditions, the temperature of the apparatus above 
the pump inlet (see figure 1) and of the piping between the 
pump outlet flange and valve B (see figure 2) should be steady 
to ± 1 °C and shall be between 15 °C and 25 °C. 

NOTE — The critical back pressure may be measured at other room 
temperatures. If it is, the operating conditions for the measuring 
instruments used should be adequatly provided. 

4.2 "No-load" procedure 

When the limit pressure has been reached in the test header, 
the o,as admittance v$lve (B) in the backing line is gradually 
opened and the backing pressure increased in small in- 
crements. This is continued until the condition specified in the 
note to 2.1.1 is approximately located. This critical region is 
then explored in more detail by appropriate manipulation of the 
admittance valve (Bl. A curve of the inlet pressure as a function 
of the backing pressure is derived. The point on this curve cor- 
responding to the condition specified in the note to 2.1.1 then 
identifies the "no-load" critical backing pressure. The initial 
pressure in the backing line with no gas flow should be less 
than 10 % of the measured critical backing pressure. 

4.3 "Full load" and intermediate load procedures 

4.3.-1 The gas admittance valve (A) on the test header is then 
opened until a desired vapour pump inlet pressure is reached, 
and the throughput measured. The procedure of admitting gas 
through valve (B) as described in 4.2 is then repeated, valve (B) 
being closed between successive operations, until the maxi- 
mum throughput for normal stable pump operation is reached. 



4.3.2 During the tests described in 4.2 and 4.3.1, the power 
input to the vapour pump shall be kept within ± 4 % of its 
nominal value, and shall be held within these limits for at least 
30 min prior to the commencement of the test. The cooling rate 
shall be maintained constant to within ± 10 % of the value 
recommended by the manufacturer. 



5 Test report 



5.1 Test results 

The critical backing pressure should be expressed in pascals 
(Pa) and the throughput in pascal litres per second (Pa-l/s). 
The relation between the critical backing pressure and the 
throughput of gas should be shown on a graph unless other- 
wise specified. The percentage rise in inlst pressure used to 
define the critical backing pressure in 2.1.1 shall be noted on 
this graph. 

In cases where there is no abrupt increase in the pressure on 
the high vacuum side, a curve showing the relationship be- 
tween the backing pressure and the pressure on the high 
vacuum side with no throughput should be provided. 

5.2 Test conditions 

All reports of test results should include a statement of the 
following conditions existing during the test: 

a) type and conditions of operation of all gauges used; 

b) heating power of the pump and limits of variation 
during the test; 

c) maximum and minimum inlet and outlet temperatures 
of vapour pump cooling water or refrigerant during the test, 
if applicable; 

d) cooling water flow rate, if applicable; 

e) maximum and minimum ambient temperatures during 
the test; 

f) type and quantity of the vapour pump fluid; 

g) where applicable, any special features of the heat 
transfer to the environment. 



1) 100 Pa - 100 N/m? = 1 mbar 
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Figure 1 — Test dome 
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Figure 2 — Arrangement of test equipment 
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